The complex cation of the title compound, [Co(C 12 H 8 N 2 ) 3 ] 2 (NO 3 ) 4 Á-C 12 H 12 N 2 O 6 Á8H 2 O, contains a Co II atom with a distorted octahedral coordination environment defined by six N atoms from three bidentate 1,10-phenanthroline ligands. The asymmetric unit of the title compound is completed by one-half of the N,N 0 -(1,4-phenylenedicarbonyl)diglycine solvent molecule, which is located on a centre of inversion, by two nitrate counter-anions and four solvent water molecules. Two [Co(C 12 H 8 N 2 ) 3 ] 2+ cations are connected through C-HÁ Á ÁO contacts and through lone-pairÁ Á Á interactions involving the noncoordinating N,N 0 -(1,4-phenylenedicarbonyl)diglycine and phenanthroline molecules. The different aromatic ring systems are involved in -stacking and C-HÁ Á Á interactions, with centroid-to-centroid distances in the range 3.7094 (8)-3.9973 (9) Å . The crystal structure is stabilized by further anionÁ Á Á interactions and C-HÁ Á ÁO contacts, as well as O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds between water molecules, the non-coordinating nitrate anions, N,N 0 -(1,4-phenylenedicarbonyl)diglycine and phenanthroline molecules. These noncovalent interactions give rise to a three-dimensional supramolecular network.
Chemical context
In the past decades, the focus on metal-organic complexes which form coordination polymers of different dimensions has drawn much attention due to their interesting structures and physical and chemical properties. Application fields for these materials are in catalysis, in gas storage (Kitagawa et al., 2004) , luminescence (Allendorf et al., 2015) and very recently as scintillation materials Doty et al., 2009; Perry et al., 2012) . The structures of coordination polymers (Leong & Vittal, 2011; Yamada et al., 2013) often show various non-covalent intermolecular interactions and forces, and therefore are intimately connected with the field of supramolecular chemistry (Schneider, 2009 ) and self-assembly (Cook et al., 2013) . Such non-covalent interactions are also of utmost importance in biological macromolecules like DNA, RNA and proteins (Salonen et al., 2011) . They are typically observed in biochemical reactions as protein-ligand recognitions and are partly utilized in drug design (Meyer et al., 2003) . Apart from classical and non-classical hydrogen bonding of the types O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO, respectively, different -interactions of aromatic rings such as -stacking, C-HÁ Á Á, ionÁ Á Á and lone-pairÁ Á Á play a crucial role in the assembly of metal-organic polymers. Nitrogen-containing heterocycles like bipyridine and phenanthroline are metalcoordinating, electron-deficient aromatic systems and predestined for -stacking as -acceptors (Janiak, 2000) . In addition, -donorÁ Á Áacceptor functions in different parts of an ISSN 2056-9890 aromatic molecule can lead to remarkable properties (Albrecht et al., 2010) .
In previously synthesized transition metal complexes with N,N 0 -(1,4-phenylenedicarbonyl)diglycine as metal-linking ligand, zigzag chains are formed, constructing interpenetrating networks (see Database survey). In our synthetic approach, we offer such systems another electron-deficient bidentate aromatic ring system like phenanthroline or bipyridine in order to block parts of the coordination sphere of the metal atoms so that these zigzag chains are truncated or not formed at all. Thus, an alternative route for the resultant system lies in the use of the offered -interaction possibilities as well as in stacking interactions as a new linking mode. Recently, we have described the interactions of a cobalt(III) bipyridine complex with supramolecular synthons (Pook et al., 2014) as well as a precursor material (Pook et al., 2013) that both contain N,N 0 -(1,4-phenylenedicarbonyl)diglycine. The chosen ligand N,N 0 -(1,4-phenylenedicarbonyl)diglycine is a relatively rigid molecule with one sp 3 -hybridized methylene carbon atom that allows the acid moiety to rotate. Moreover, this ligand simultaneously possesses several coordination sites through the carboxylic group and the oxygen atom of the amide group. These functional groups can also be involved in hydrogen bonding and D-HÁ Á Á interactions.
In the present contribution we have determined the structure of a novel cobalt(II) coordination polymer with a noncoordinating N,N 0 -(1,4-phenylenedicarbonyl)diglycine solvent molecule linking two tris(phenanthroline)cobalt(II) cationic building blocks via the mentioned non-classical interactions.
Structural commentary
The molecular entities (Fig. 1) , are well within expected ranges and are comparable to those found in the literature (Li et al., 2011; Geraghty et al., 1999) . A crystallographic center of inversion is located at the centroid of the protonated and non-coordinating N,N 0 -(1,4-phenylenedicarbonyl)diglycine molecule. The asymmetric unit is completed by two non-coordinating nitrate counter-anions and four solvent water molecules. The N,N 0 -(1,4-phenylenedicarbonyl)diglycine molecule links two complex tris (phenanthroline-2 N,N 0 )cobalt(II) cations via lone-pairÁ Á Á interactions involving the carboxylic acid function and the phenanthroline aromatic system as well as C-HÁ Á ÁO contacts between the oxygen atom of the amide group and one phenanthroline ligand. Moreover, -stacking interactions between different aromatic ring systems and C-HÁ Á Á as well as O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonding are observed and consolidate an extensive three-dimensional supramolecular network.
Supramolecular features
In the crystal structure, numerous non-covalant interactions are observed. Figure 1 The molecular entities of the title structure with atom labels and displacement ellipsoids of non-H atoms drawn at the 50% probability level. Dashed lines indicate N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, as well as lone-pairÁ Á Á interactions (see Table 1 for details). [Symmetry code: (v) Àx, Ày + 2, Àz.] C-HÁ Á ÁO and partly via N-HÁ Á ÁO hydrogen bonds with water, phenanthroline and N,N 0 -(1,4-phenylenedicarbonyl)-diglycine molecules ( Fig. 1 and Table 1 ). -interactions of parallel-displaced phenanthroline ligands and between phenanthroline and N,N 0 -(1,4-phenylenedicarbonyl)diglycine solvent molecules stack these components along the c axis (Fig. 2) . The centroid-to-centroid distance of Cg1Á Á ÁCg5 is 3.7094 (8) Å and between Cg7Á Á ÁCg7 is 3.9973 (9) Å (Fig. 3) , where Cg1, Cg5 and Cg7 are the centroids defined by the ring atoms C37-C39/C37 0 -C39 0 , N3/C13-C16/C24 and N4/C19-C23, respectively. These distances are in expected ranges (Barceló -Oliver et al., 2010; Kumar Seth et al., 2010) . In addition, a Tshaped motif between aromatic rings give rise to C-HÁ Á Á interactions and leads to an expected distance (Brandl et al., 2001; Gathergood et al., 2003; Horiguchi et al., 2007; Meyer et al., 2003; Salonen et al., 2011) between H20(Cg7)Á Á ÁCg8 of 3.037 (1) Å , where Cg8 is the centroid defined by the ring atoms N5/C25-C28/C36. Moreover, a relatively short N-HÁ Á Á distance of 4.08 (6) Å is observed (Fig. 3 ) that is comparable to reference values (Steiner & Koellner, 2001) . Besides the previously mentioned forces, lone-pairÁ Á Á and anionÁ Á Á interactions ( Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes:
Figure 2 The crystal packing of the title structure in a view along the a axis. Selected -stacking and C-HÁ Á Á interactions are shown as dashed lines.
prevail between the O10 atom of a water molecule and the Cg3 centroid of a phenanthroline ligand, where Cg2 and Cg3 are the centroids defined by the ring atoms N1/C1-C4/C12 and C4-C7/C11/C12, respectively. The values are similar to those found in the literature (Egli & Sarkhel, 2007; Gao et al., 2009; Jain et al., 2009; Mooibroek et al., 2008; Wan et al., 2008) . Finally, the anionÁ Á Á interactions of the nitrate (N9/O4-O6) and Cg7 of a phenanthroline ligand are reflected by a distance of 3.628 (4) Å that is comparable to previously reported structures (Ballester, 2008; Gamez et al., 2007; Schottel et al., 2008) . 
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Synthesis and crystallization
The starting material, N,N 0 -(1,4-phenylenedicarbonyl)diglycine, was prepared by the method of Cleaver & Pratt (1955) . Cesium carbonate (2 mmol), 1,10-phenanthroline (1 mmol) and 2,2 0 -(benzene-1,4-dicarboxamido)diacetatic acid (1 mmol) were dissolved in a 1:1 (v/v) mixture of water and methanol (50 ml) and refluxed for 30 minutes. The mixture was allowed to cool to room temperature, and a previously prepared aqueous solution of cobalt nitrate (1 mmol) was slowly added under continuous stirring. Deep dark-orange block-shaped crystals of the title compound were obtained by slow evaporation at room temperature.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2. All C-bound H atoms were positioned with idealized geometry and refined with U iso (H) = 1.2 U eq (C) and C-H(aromatic) = 0.94 Å and C-H(methylene) = 0.98 Å using a riding model. The water H atoms were located in a different Fourier map and were refined with O-H distances restrained to 0.82-0.87 Å and with U iso (H) = 1.5U eq (O). Sheldrick, 2008) , DIAMOND (Brandenburg, 2007) , PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) . SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2007) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) , PLATON (Spek, 2009) and publCIF (Westrip, 2010) . Symmetry codes: (ii) −x+1, −y+1, −z; (iii) −x+1, −y+1, −z+1; (iv) x, y−1, z; (v) −x+1, −y, −z+1.
